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TableS1 Selected geometric parameters for stationary points for the hydrolysis of 
2’-Fucosyllactose catalyzed by N423G AfcA at the SCC-DFTB/MM level of theory. 
 

Distances (Å) 
Angles(degree) 

SCC-DFTB/CHARMM 
ES TS EP 

C1(Fuc)···Ow 2.95 1.91 1.43 
C1(Fuc)···O5(Fuc) 1.43 1.32 1.46 
C1(Fuc)···O1(Fuc) 1.50 2.26 3.21 

Hε2(E566)···O1(Fuc) 1.82 1.07 0.99 
Hw···Ow) 0.98 1.06 1.78 

Hw···Oδ1(N421) 1.83 1.46 1.01 
Hε2(E566)··· Oε2(E566) 1.00 1.46 1.86 
Cγ(N421)···Nδ2(N421) 1.36 1.35 1.32 
Cγ(N421)···Oδ1(N421) 1.25 1.27 1.30 
Nε2(H678)···HO2(Fuc) 1.89 1.97 1.84 
Nε2(H419)···HO3(Gal) 1.84 1.94 2.18 
Hε1(W414)···O4(Glc) 1.95 1.95 2.18 

C1(Fuc)···O1(Fuc)···C2(Gal) 116.59 - - 
O1(Fuc)···C1(Fuc)···Ow 152.46 - - 

τ1 64.68 53.67 58.31 
τ2 -61.71 -68.88 -53.98 
τ3 51.95 51.70 56.93 
τ4 -47.52 -21.48 -64.00 
τ5 50.27 8.24 67.78 
τ6 -58.29 -25.23 -65.47 

O5(Fuc)···C1(Fuc)···C2(Fuc)···H1(Fuc) 119.07 -163.02 -120.57 
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Figure S1. Snapshot for the stationary states along the reaction coordinate for the 
hydrolysis of 2’-Fucosyllactose molecule catalyzed by N423G AfcA from B. bifidum 
calculated using SCC-DFTB/MM approach. 
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Figure S2. Minimum energy path scan of the truncated active site model calculated at 
the SCC-DFTB level of theory (black dot line), and energetic profile (red bar) at 
B3LYP/6-31+G(d,p) level of theory. 
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Cartesian coordinates for stationary states of the hydrolysis of 2’fucosyllactose 

calculated at the B3LYP/6-31+G(d,p) level of theory. 

A. RC 

 
C                 -0.16910500   -0.13225900    0.09600700 

 H                 -0.11402600   -0.10448900    1.18876000 
 H                  0.85232800   -0.24016700   -0.28003000 
 C                 -0.73052100    1.19464200   -0.39235400 
 O                 -0.11907300    2.25071100   -0.17316500 
 N                 -1.90929600    1.14289400   -1.04931900 
 H                 -2.32876000    1.99654300   -1.42859900 
 H                 -2.31545200    0.25103900   -1.30468400 
 C                 -5.33601000    3.67957400   -2.91835600 
 H                 -5.55205500    2.71456000   -2.44884600 
 H                 -5.98510000    3.82512200   -3.78481900 
 H                 -5.53819900    4.45587100   -2.17310200 
 C                 -3.86489600    3.73386500   -3.28859500 
 O                 -2.98914900    3.51289200   -2.40807600 
 N                 -3.57652700    4.02449700   -4.55092200 
 H                 -2.59883800    4.02576500   -4.82943500 
 H                 -4.29826400    4.12494200   -5.31399700 
 C                 -3.50875100   -1.56428600   -4.93698200 
 H                 -2.93985500   -2.04082400   -5.74105800 
 H                 -3.88149200   -0.60631100   -5.31409400 
 C                 -2.64286300   -1.33198000   -3.71789100 
 O                 -1.42391000   -0.80490200   -3.92523200 
 O                 -2.99141200   -1.59838000   -2.58212000 
 H                 -1.25640200   -0.39701900   -4.81307200 
 C                 -5.57521700    4.40476400   -8.95047900 
 H                 -5.85214700    5.46456900   -9.01232400 
 H                 -6.50540500    3.82931700   -8.89488900 
 C                 -4.72869700    4.18416900   -7.68248400 
 O                 -3.48889900    4.02294100   -7.81829500 
 O                 -5.37153900    4.20449100   -6.58029200 
 H                 -5.01500100    4.13510700   -9.84994900 
 C                 -2.00079500    1.38541900   -6.58800100 
 H                 -1.94388900    2.34022600   -7.11214600 
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 C                 -0.55749300    2.01242800   -4.76848000 
 H                 -1.33521600    1.87672900   -4.00678000 
 O                 -0.80346600    1.08347100   -5.83785100 
 C                  0.30106500    3.88752200   -6.04483300 
 H                  0.38502500    3.24113300   -6.93133700 
 O                 -0.71617000    3.34554700   -5.17372800 
 C                  0.84175400    1.74356300   -4.14592400 
 H                  0.80791800    2.21014700   -3.15382700 
 O                  1.13677800    0.35740700   -4.03083600 
 H                  0.51357500   -0.04945500   -3.41343700 
 C                  1.98855200    2.39914600   -4.92894200 
 H                  2.16968900    1.81292900   -5.83737300 
 O                  3.19984800    2.37848700   -4.18272100 
 H                  3.16152100    3.16437000   -3.61156200 
 C                  1.63890000    3.85236200   -5.30463300 
 H                  2.42357300    4.22651500   -5.97461500 
 O                  1.68976500    4.69017800   -4.15669200 
 H                  0.93255900    4.53095100   -3.54207700 
 C                 -0.17385700    5.26878500   -6.46625400 
 H                 -0.25210900    5.92824100   -5.59771600 
 H                 -1.14854400    5.19342600   -6.95818100 
 H                  0.54442500    5.70796200   -7.16751900 
 O                 -0.25828700    4.35145200   -2.15232700 
 H                 -0.10953300    3.76864600   -1.38221100 
 H                 -1.20276800    4.20768000   -2.36833500 
 H                 -2.11468400    0.57072900   -7.30695000 
 H                 -2.87522900    1.43452000   -5.92676200 
 H                 -4.35853100   -2.18760900   -4.65871900 
 H                 -0.76533900   -0.99448100   -0.21358300 
 
B. TS 

 
C                  0.00000000    0.00000000    0.00000000 

 H                  0.00000000    0.00000000    1.09569000 
 H                  1.04221600    0.00000000   -0.32975200 
 C                 -0.67070100    1.27339700   -0.47800100 
 O                 -0.09283800    2.37715900   -0.34299000 
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 N                 -1.88877100    1.13602400   -1.01991100 
 H                 -2.38661900    1.96131100   -1.34675800 
 H                 -2.20711700    0.20336300   -1.33484800 
 C                 -5.55743000    4.02978300   -2.69786700 
 H                 -5.82113700    3.01522800   -2.38293300 
 H                 -6.25699100    4.36912900   -3.46465100 
 H                 -5.63078100    4.67513300   -1.81705000 
 C                 -4.12386400    4.03111100   -3.18805300 
 O                 -3.20210300    3.66788000   -2.40381500 
 N                 -3.91550200    4.41865200   -4.43756900 
 H                 -2.97742400    4.38402600   -4.81667300 
 H                 -4.65444200    4.69854400   -5.14542700 
 C                 -2.85102200   -2.76314700   -3.99347800 
 H                 -2.03847400   -3.26964500   -4.52544300 
 H                 -3.58329700   -2.45138000   -4.74677200 
 C                 -2.30450300   -1.53008300   -3.26981200 
 O                 -1.69847700   -0.66802600   -3.99999000 
 O                 -2.48671200   -1.43212100   -2.03287100 
 H                 -1.89401300    0.03806300   -5.64269800 
 C                 -5.34732200    5.64118000   -8.76849600 
 H                 -5.83719100    6.61488500   -8.65383800 
 H                 -6.12368500    4.92315600   -9.05679900 
 C                 -4.72512100    5.21490200   -7.42836100 
 O                 -3.48969900    4.97194300   -7.39229600 
 O                 -5.53350800    5.13911500   -6.44418100 
 H                 -4.59085100    5.69866700   -9.55525500 
 C                 -3.18239900    1.20177400   -6.59400400 
 H                 -3.12150600    2.18067900   -7.07665500 
 C                 -0.67148400    2.34714700   -4.41861400 
 H                 -1.54810900    1.90049700   -3.95786900 
 O                 -1.85836300    0.75617500   -6.31158500 
 C                  0.17229800    3.96418300   -6.00770900 
 H                  0.26187500    3.33049000   -6.89638400 
 O                 -0.91561200    3.29558700   -5.22419600 
 C                  0.69132900    1.72790500   -4.15148500 
 H                  0.82898000    1.79965200   -3.06428500 
 O                  0.68328800    0.38741900   -4.58628000 
 H                 -0.10914800   -0.08976400   -4.22547900 
 C                  1.84844700    2.47310500   -4.85053200 
 H                  2.06417300    1.91614900   -5.76869500 
 O                  3.03350200    2.45842500   -4.07271800 
 H                  2.97570800    3.22393500   -3.47687600 
 C                  1.47667500    3.92476500   -5.21240800 
 H                  2.25916900    4.31257300   -5.87591800 
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 O                  1.49243200    4.76461700   -4.07064700 
 H                  0.73558100    4.55463200   -3.46987300 
 C                 -0.35741200    5.33651000   -6.36674600 
 H                 -0.41430200    5.97381800   -5.48068300 
 H                 -1.34547100    5.26245600   -6.83382300 
 H                  0.33778200    5.80070800   -7.07480900 
 O                 -0.55132000    3.84259200   -2.53228600 
 H                 -0.34411600    3.41967900   -1.65338500 
 H                 -1.53994500    3.96089800   -2.52888800 
 H                 -3.70177800    0.50540100   -7.26951900 
 H                 -3.78157200    1.31053100   -5.67964500 
 H                 -3.32276500   -3.45300000   -3.29073900 
 H                 -0.51045800   -0.89533800   -0.36148500 
 
C. PC 

 
C                  0.23704800    0.01310400    0.33018000 

 H                  0.08475900    0.17245400    1.40270700 
 H                  1.23946500    0.37290900    0.08134500 
 C                 -0.77812900    0.84101000   -0.42961300 
 O                 -0.76024000    2.09258100   -0.34216000 
 N                 -1.66863400    0.16853100   -1.16578200 
 H                 -2.32705000    0.71274400   -1.70807000 
 H                 -1.50871100   -0.81751500   -1.49286700 
 C                 -4.96998400    6.55949800   -2.44752600 
 H                 -5.60814000    5.95222000   -1.79714300 
 H                 -5.56173000    6.96779100   -3.26689200 
 H                 -4.56726000    7.37543100   -1.83822600 
 C                 -3.84077600    5.71804000   -2.97618100 
 O                 -3.09870600    5.20625800   -1.98189200 
 N                 -3.66284200    5.54894200   -4.23439000 
 H                 -2.85982500    4.96183200   -4.47741500 
 H                 -4.54639300    6.18820800   -5.40392500 
 C                 -1.32463900   -3.53704400   -4.26860600 
 H                 -0.49037900   -3.47052800   -4.97599900 
 H                 -2.23409900   -3.67390400   -4.86251700 
 C                 -1.41101200   -2.23616200   -3.46991500 
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 O                 -1.68314800   -1.17264700   -4.12488500 
 O                 -1.21269100   -2.28913300   -2.22566400 
 H                 -2.54110000   -1.36189700   -5.68037400 
 C                 -5.71665400    7.38305200   -8.24982000 
 H                 -6.09635700    8.32999400   -7.85284500 
 H                 -6.57305400    6.70937600   -8.35933700 
 C                 -4.71261600    6.77824800   -7.28533500 
 O                 -3.57382000    6.47472300   -7.61158400 
 O                 -5.21992900    6.61899900   -6.06782800 
 H                 -5.24797200    7.54451500   -9.22116600 
 C                 -3.34977600   -0.11846300   -6.96274700 
 H                 -3.80528500   -0.19405600   -7.95665100 
 C                 -1.07200800    2.76862500   -3.72955300 
 H                 -1.98994400    2.16954300   -3.70217400 
 O                 -3.03870200   -1.42919100   -6.52877700 
 C                 -0.05871300    4.06515800   -5.55510500 
 H                  0.07221600    3.31050300   -6.34346000 
 O                 -1.23116200    3.67913000   -4.78685000 
 C                  0.14679200    1.83259000   -3.87776300 
 H                  0.29324300    1.31003200   -2.92621600 
 O                 -0.09418700    0.91713900   -4.93080800 
 H                 -0.65408200    0.17075500   -4.60653300 
 C                  1.46231800    2.59734600   -4.19768000 
 H                  1.92591600    2.03000300   -5.01146400 
 O                  2.37884100    2.60081400   -3.11011000 
 H                  2.28286300    3.46618500   -2.67831900 
 C                  1.20412200    4.04113900   -4.68670000 
 H                  2.05220600    4.37017500   -5.29696000 
 O                  1.16136300    4.95732400   -3.58889700 
 H                  0.37709900    4.73337900   -3.04785200 
 C                 -0.35962000    5.42033900   -6.17585300 
 H                 -0.40475800    6.19622800   -5.40659500 
 H                 -1.31099700    5.40522600   -6.71401500 
 H                  0.43382100    5.68357200   -6.88467100 
 O                 -0.99730600    3.56891600   -2.52637900 
 H                 -0.92823500    2.99680700   -1.70063000 
 H                 -2.34638400    4.63160600   -2.29008700 
 H                 -4.07043300    0.38279300   -6.29652200 
 H                 -2.45662500    0.51838200   -7.03902700 
 H                 -1.17515600   -4.39252500   -3.60655400 
 H                  0.15820100   -1.05191300    0.10243700 
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